Ahstrael -This paper discusses the effect of localized charge storage on sub-threshold swing and threshold voltage in Silicon-Oxide-Nitride-Oxide-Silicon (SONOS) nonvolatile memory cells. By analyzing the change in potential contours, it has been shown that the change in sub-threshold swing is correlated to fringing of electric field lines, and hence to the gate-to-substrate capacitance.
IN1 HODIICTIOS
Subthreshold Swing (Sa degradation is observed when the stored charge is localized in SONOS non-volatile semiconductor memory devices [l] . Understanding the physics of subthreshold swing degradation is important for SONOS memories, used for embedded applications. Degraded sub-threshold swing results in an additional hit line leakage current (on word access) in these memory arrays thus increasing the power dissipation in electronic circuits, loading the peripheral circuitry on chip.
Nomenclature

List ofsymbols
Electron charge ( C ) Depletion . , . , . , . , . , In Fig. 7 channel potential variation is plotted for different charge concentrations. The L,,, value is fixed at 20 nni. As can be seen, there is a greater perturbation of the channel potential through out the channel region for increasing charge concentration.
As shown from the above results, peak value of SS variation occurs for I,,,, values typically in the range of 10-20 nm, for cell gate lengths in the range 130 nin to 250 nm. For a larger distribution of injected charge packet in the nitride, one does not see substantial SS degradation. However, for injected charge packet lengths in the range of 10-20 nm, one observes almost a factor of two or higher sub-threshold swing degradation in SONOS memories.
COKCl.Uslon'
We have studied the effect of charge packet length on the SS degradation in SONOS non-volatile memories. Our 2-D simulation results clearly show that a factor of two or higher sub-threshold swing degradation is expected for charge packet lengths in the range of 10-20 nm for 130 nm gate length SONOS cells. The sub-threshold swing degradation is correlated with the gate fringing fields arising from the charge stored in the nitride. For the first time, we have quantified this fringing in terms of the gate-to-substrate capacitance.
